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Introduction
Since the late 1960s (at least) project 
management researchers have been trying 
to discover which factors lead to project 
performance (e.g. Baker & Murphy, 1988; 
Pinto & Slevin, 1988) and have reached 
conclusions that have been widely reflected 
in literature written for project management 
practitioners (Cooke & Davies, 2002).
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Abstract
This study investigated the moderating effects of technology utilization on the relationship between 
project management function and project performance. The project management function element 
is operationalized by nine constructs and the technology utilization element examined in this study 
focuses on three factors. Data was collected using the questionnaire survey approach. This study 
employed the stratified random sampling procedure in selecting businesses and organizations, that 
included the construction industry in the sample. Four hundred and forty eight Aceh construction 
organizations participated in this study. Partial correlation analysis was utilized for hypotheses 
testing. In general, the result of the partial correlation analysis showed that technology utilization 
moderated the relationship between seven of the nine functions of project management and overall 
project performance. Individually, these three variables of technology utilization did not moderate 
the relationship between communication management and cost performance. The outcome of this 
study provided vital information on the relationship between project management function, technology 
utilization and project performance in the Aceh construction organizations. This study also provided 
an insight into further understanding of the issue of interface between project management function, 
technology utilization and project performance.
Keywords: Project management, project management function, technology utilization, project 
performance, partial correlation.
Most of the early studies in the area focused on 
the reasons for project failure rather than project 
success. In those studies it was assumed that if a 
project completion time exceeded its due date, 
or expenses overran the budget, or outcomes 
did not satisfy a company’s pre-determined 
performance criteria, the project was assumed 
to be a failure. Today we know that determining 
whether a project is a success or a failure is far 
more complex (Belassi & Tukel, 1996).
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In recent decades, there has been a remarkable 
growth in the number, size, and complexity of 
large infrastructure projects in many developing 
countries. The management of projects deal 
with the will of uncertainty that may arise from 
the projects. Uncertainty is the root cause of 
project delays and a decrease in organizational 
performance (Ofori, 1991; Ogunlana, Promkuntong, 
& Jearkjirm, 1996).
The performance of the projects that achieved 
success by several contractors in implementing 
projects was due to experience in managing 
the projects and possesing good reputation in 
the government of Indonesia, but not project 
management. Conversely, the failure of the 
projects in Indonesia were caused by several 
items, including: lack of monitoring and 
coordination. Thus, the effectiveness of project 
management in Indonesia is still low (Bay et al., 
2005).
Aceh is one of the 32 regions in the country 
of Indonesia. Banda Aceh is the capital of the 
Aceh region, the most affected by the tsunami 
of six years ago (December 26, 2004). To avoid 
failure of the projects in the Province of Aceh, 
the Rehabilitation and Reconstruction Agency 
(BRR) took a role in the planning, construction 
design and supervision, which was conducted 
by the contractors, who had been given the large 
number of infrastructure development that had 
to be rebuilt so that the new buildings would be 
better than before (Reza, 2006).
As the reconstruction and recovery programme 
took place after the tsunami in the Aceh slump 
on December 26 2004, and resources and 
finance available were very limited, the project 
implementers had to improve the efficiency and 
effectiveness of project management (Wood, 
2008).
The scope of this study is limited to Aceh 
Province. The construction/contractor organizations 
in the Province of Aceh had 2,334 contractors, 
who managed  grade 2 to grade 7 construction 
projects (Lembaga Pengusaha Jasa Konstruksi 
Indonesia, 2009).
The problem was: can technology utilization 
affect project performance?
Based on the issues above, the objective of 
this study was: to investigate the influence 
of technology utilization on the relationship 
between the functions of project management 
and project performance.
Literature Review
Project Management
Project management can be used as a tool to 
maximize the performance of a project (Jaselskis 
& Ashley, 1991). Empirically, there is strong 
evidence that the practice of project management 
knowledge can affect project performance.
The search for factors that lead to better project 
performance and success spans many years of 
research. The project management literature has 
dealt extensively with factors affecting project 
performance (Pinto & Slevin, 1988).
According to the PMI’s A Guide to the Project 
Management Body of Knowledge, or the PMBOK 
Guide, project management is the application 
of knowledge, skill, tools, and techniques to 
a broad range of activities in order to meet the 
requirements of a particular project (Project 
Management Institute, 2000).
Project management is one of the fastest growing 
disciplines in organizations today (Shenhar & 
Dvir, 2007), and it is one of the crucial aspects 
of the entire construction process (Levy, 2000). 
Project management, as a profession and area 
of research, continues to grow and develop. In 
response to project management being applied in 
new industries, countries and application areas, 
the demands on project management continue to 
change (Crawford et al., 2005).
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For almost 30 years, project management was 
viewed as a process that might be nice to have, 
but not one that was necessary for the survival 
of the firm. Companies reluctantly invested in 
some training courses simply to provide their 
personnel with the basic knowledge on planning 
and scheduling. Project management was viewed 
as a threat to established lines of authority and, 
in most cases, only partial project management 
was used. This half-hearted implementation 
occurred simply to placate lower and middle-
level personnel (Kerzner, 2000).
The topic of promise to researchers (Morris & 
Hough, 1986) who focus on project management 
is the application of the Project Management 
Body of Knowledge (PMBOK) which is one 
way to improve the project performance  used 
as a lens for the research of project management 
(Project Management Institute, 2000). Morris 
and Hough (1986) used project function, project 
management and the contractor’s business 
performance to measure project performance.
The Project Management Body of Knowledge 
describes project management knowledge and 
practice in terms of their component processes. 
These processes have been organized into 
nine areas: project integration management, 
project scope management, project time 
management, project cost management, 
project quality management, project human 
resource management, project communications 
management, project risk management, and 
project procurement management (Project 
Management Institute, 2000). 
Project Performance
Performance is a matter that is not tangible, 
especially in the case of management 
performance. So an assessment tool to better 
project performance is required to create the best 
of the best organization (Qureshi, Warraich, & 
Hijazi, 2009).
The definition of project performance is vague 
and there is no universal acceptance criteria used 
for its measurement (Jha & Iyer, 2007). Lim and 
Mohamed (1999) defined criteria as the set of 
principles or standards by which judgement is 
made and are considered to be the of the game. 
According to Khang and Moe (2008), project 
performance is measured against the achievement 
of the project owner’s strategic organizational 
objectives and goals, as well as the satisfaction 
of the users and key stakeholders’ needs where 
they relate to the project’s final product.
One of the functions of construction project 
management is to ensure the performance of the 
construction project. However achieving success 
in a construction project is not a small task. 
Moreover, the measurement of the performance 
of a construction project itself is considered to 
be a debatable issue as there are no universally 
accepted criteria for it (Jha & Iyer, 2007). 
Project Performance Factors
Project performance factors are elements of the 
project or its management that can be influenced 
to increase the chance of achieving a successful 
outcome. The reverse-pitfalls-are management 
mistakes which increase the chance of failure 
(Morris and Hough, 1987; Wateridge, 1998; 
Jugdev & Müller, 2005; Turner, 2009).
Traditionally project performance is evaluated 
using schedule, cost, and quality performances, 
also known as the “iron triangle” (Atkinson, 
1999). Subsequently a number of researchers 
have proposed different sets of performance 
evaluation criteria in addition to the iron triangle. 
The Project Management Institute (1996; 2000) 
classifies nine knowledge functional areas: 
project integration management, project scope 
management, project time management, project 
cost management, project quality management, 
project human resource management, 
project communications management, project 
risk management, and project procurement 
management.
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A good project governance concept is developed 
to evaluate the performance of this project, 
especially in strategic issues. Such an evaluation 
is necessary to assess the project’s overall 
performance in addition to evaluating the project 
management process and product performance 
(Abednego & Ogunlana, 2006).
Project Performance Criteria
Project performance criteria are the measures 
by which we judge the successful outcome of 
a project (Morris & Hough, 1987; Wateridge, 
1998; Jugdev & Müller, 2005; Turner, 2009).
Defining criteria to measure project performance 
has been recognized as a difficult and controversial 
task (Baccarini, 1999; Liu & Walker, 1998). 
Performance and failure attributes have varying 
impacts on performance, which depends upon the 
performance criteria adopted by the researchers. 
While some of the factors have been highlighted 
to be too important and critical in one literature, 
the same factors may not bear any recognition in 
the other (Thomas, Tucker & Kelly, 1998; Sadeh, 
Dvir, & Shenhar, 2000; Bower, Ashby, Gerald, 
& Smyk, 2002; Lim & Ling, 2002; Dvir, Raz, & 
Shenhar, 2003).
Time, cost and quality are the basic criteria 
to project performance. Nearly every related 
article mentions these three and point out their 
importance in a construction project. Project 
participants, such as Walker (1995;1996), Belassi 
and Tukel (1996), Hatush and Skitmore (1997), 
Pinto and Slevin (1988), Archibald (1992), 
Baccarini (1999), Turner (1993), Westerveld 
(2003), Belout and Gauvreau (2004) have the 
some views. 
Atkinson (1999) identified these three criteria 
as the “Iron Triangle”. The three of them are the 
important parameters to the project managers 
who are usually associated as the project’s 
target. The measure of project performance is 
how far the triple constraints can be filled out 
(Soeharto,1998). Also time, cost and quality 
are three important indicators to measure 
construction project performance (Meng, 2012).
Performance was defined as one where the 
stakeholders are satisfied with the outcomes. 
These elements were noted by both Morris 
and Hough (1987) and by Turner (1999). The 
inclusion of satisfaction as a performance measure 
can be found earlier in the work of Wueliner 
(1990). Munns (1995) investigated whether cost, 
time, quality and customer satisfaction were the 
criteria for project performance.
However, the majority of research practitioners 
(Pinto & Slevin, 1988; Freeman, 1992; Shenhar 
& Levy, 1997; Baccarini, 1999) considered 
project performance as an important project 
management issue (Crawford, 2000). For 
instance, the PMBOK guide published by the 
Project Management Institute (1996) suggested 
that project performance criteria should include 
the “iron triangle” and key project stakeholder 
satisfaction (Wang & Huang, 2006). 
Project stakeholders are individuals and 
organization who are actively involved in the 
project, or whose interests may be positively 
or negatively affected as a result of project 
execution or performance project completion 
(Project Management Institute, 1996). The 
project management team must identify the 
stakeholders, determine what their needs and 
expectations are, and then manage and influence 
those expectations to ensure a performance 
project. So stakeholder satisfaction is a crucial 
part of project performance (Yang et al., 2011).
Technology Utilization
Technology as a critical component enables 
knowledge management. Information technology, 
having a solid foundation for solutions that 
automate focuses on development, application, 
dissemination and sharing knowledge. The 
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management tool that enables technological 
knowledge enhances knowledge generation, 
codification and transfer. Knowledge of 
technology tools can be categorized into four 
technology areas such as hardware, software 
and databases, collaboration tools and intelligent 
devices (Rasli et al., 2004).
Many studies have shown that the construction 
industry is reluctant to apply new technologies 
and employs lower levels of technology than 
other industries. A national-wide survey 
conducted by the Civil Engineering Research 
Foundation indicated that the design and 
construction industry spent only 0.5% of its total 
revenues on research and development (Civil 
Engineering Research Foundation, 1997).
Two hundred and nine completed projects from 
across the U.S. have each been assessed for the 
levels of technology employed on 68 different 
common project work functions. In addition, 
the projects have been assessed for the levels of 
overall project cost and the schedule performance 
attained. Specially, project technology usage 
findings were presented and analysed according 
to project size. Composite project performance 
(a combination of project cost and schedule 
performance) findings were also presented 
and relationships with technology usage were 
discussed. The results indicated that the project 
performance technology relationships for 
medium and small projects were stronger than 
those for large projects. For medium and small 
projects, the levels of project technology usage 
were positively associated with the projects’ 
levels of composite performance (Yang et al., 
2006).
Back and Bell (1994) attempted to identify the 
impacts of the use of electronic data interchange 
in bulk materials management. A process model 
was developed during this research. In order to 
identify technology benefits, the analysis results 
from the integrated models were compared with 
those from non-integrated models. The findings 
indicated that integration resulted in a cycle time 
reduction in bulk materials process.
However, the family of project management 
tools is of general purpose in nature and does 
not include specialized software sizing and 
estimating capabilities as do the software cost 
estimating tools. Neither do these general 
project management tools deal with quality 
issues such as defect removal efficiency. Project 
management tools are useful, but the software 
requires additional capabilities to be under full-
management control.
According to Rose and Suhanic (2001), today’s 
project manager can choose from a great 
many computer tools. Computer-aided project 
management is a resource to help identify the 
specific job of the various computer software, 
and most importantly, to help integrate computer 
tools in support of all the systems of project 
management. Computerization is to carry out 
more than the role of project management. 
However, perhaps it is the same as making a bad 
schedule, cost estimate, or a portion critical with 
software packages manually (Jiang, 2001).
Theoretical Framework
Based on the literature review discussed, a 
framework was devised to investigate the project 
management function of the Project Management 
Body of Knowledge and technology utilization 
on project performance. Figure 1 depicts these 
relationships. This framework is derived from 
the review of the theories, concepts and the 
elements involved in the project management. 
This model should be viewed as the overall 
framework for the analysis. The independent 
variable in this framework is project management 
function. On the other hand, the dependent 
variable is project performance. Technology 
utilization serves as the intermediate between 
project management function and project 
performance in this framework. 
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Research Design and Methodology
This study used the questionnaire approach as a 
method of data collection. Data for this study was 
collected from the contractors, who represented 
their respective organization’s construction in 
Aceh Province. A total of 800 questionnaires 
were distributed to construction organizations, 
with the hope that at least as much 50 per cent 
of the questionnaires will be collected back. Five 
hundred and sixteen questionnaires were returned, 
48 questionnaires could not be used. Therefore, 
a total of 468 questionnaires represented a 
response rate of 58.5 per cent of the total number 
of questionnaires distributed and 20.05 per cent 
of the required sample size representing 2,334 of 
the construction organizations in Aceh Province. 
Stratified random sampling was used this study. 
The overall response could be considered to 
be a very high standard of data collection of 
about 20 per cent. In addition, the respondents 
were provided with self addressed envelopes to 
facilitate the return of the questionnaires. 
In this research, the tool that was used was the 
SPSS version 17.0 software. In this study, partial 
correlation analysis were utilized from the SPSS 
software. 
Figure 1. Conceptual Model of the Research.
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Table 1   
Summary of Measurement Instruments Dimensions
l     
r  f s r t I str ts i si s
Variables Dimension Instrumentation
No. of 
items
Project management 
function 
Project 
integration 
management  
Scope 
Time
Cost 
Quality 
Human resource 
Communication
Risk
Procurement
8
Project scope 
management
Scope planning
Scope definition
Control process
Scope control
4
Project time 
management
Project planning
Schedule estimating 
Techniques and methods of schedule
3
Project cost 
management
Cost management process
Cost estimating
Change in cost
3
Project quality 
management
Quality planning
Standard quality 
Quality assurance
3
Project human 
resource 
management
Human resource planning
Project manager/leadership/top management 
support
Staffing arrangement
Training provision
4
Project 
communications 
management
Communication planning
Information and distribution
Reporting performance
Managing stakeholders
4
Project risk 
management
Risk planning
Identification of risks
Monitoring and control
3
Project 
procurement 
management
Plan purchases and acquisitions
Contract plan
Procurement technology
3
Technology 
utilization
Expertise of 
human resource
Technology selected for the project 
The necessary skills available to plan and control the 
project
Current level of expertise available in the 
organization 
Local human resources capable of handling the 
technology used by company 
Expertise of  human resources affect the project 
management 
5
Project 
management 
software
Used project management software in all project 
management processes
Used in the planning, supervision, and controlling 
time management 
Used in cost management 
Used in quality management 
Used in planning, supervision, and controlling 
human resource management 
5
Facility of 
electronic tools
The computer-based tools available for this project
Tools, techniques, and methods for planning and 
controlling the project are adequate 
The project management tool to provide sufficient 
information 
The facilities planning and management 
administration was supportive of the 
implementation 
The facilities of electronic tools available in the 
company have been successful
5
Project performance Time 
performance
The schedule activities to be performed during the 
project have been identified 
Dependencies among all scheduled activities are 
identified 
Type and quantities of required resources are taken 
into account 
The number of work periods are estimated 
Major activities are analysed 
Project schedule changes are controlled properly 
6
Cost 
performance
Adequate in proper approximation of the costs of 
the resources and activities 
Project cost objectives were met 
Last project was completed 
Cost effectiveness of work 
Performance on cost account 
5
Quality 
performance
The required quality standard has been identified 
Some of the quality activities have been applied 
Specific results of the project have been monitored 
and identified 
The change required to learn some things 
The change required to design and select different 
methods 
5
Stakeholder 
satisfaction
Contractor performs well in project time
Contractor performs well in project cost 
Contractor performs well in project quality
Contractor performs well in line with  technical 
specifications 
Contractor cooperates well with other contractors 
Contractor cooperates well with owner, company 
supervisor and designer 
Contractor has externally developed a good team 
with stakeholders 
Project owner ensures construction supervision in 
project performance 
8
                                  
Project
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Table 1 shows lists of the summary of the 
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variables, and the dependent variables. Three 
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Contractor performs well in project time
Contractor performs well in project cost 
Contractor performs well in project quality
Contractor performs well in line with  technical 
specifications 
Contractor cooperates well with other contractors 
Contractor cooperates well with owner, company 
supervisor and designer 
Contractor has externally developed a good team 
with stakeholders 
Project owner ensures construction supervision in 
project performance 
8
Table 1   
Summary of Measurement Instruments Dimensions
Variables Dimension Instrumentation
No. of 
items
Project management 
function 
Project 
integration 
management  
Scope 
Time
Cost 
Quality 
Human resource 
Communication
Risk
Procurement
8
Project scope 
management
Scope planning
Scope definition
Control process
Scope control
4
Project time 
management
Project planning
Schedule estimating 
Techniques and methods of schedule
3
Project cost 
management
Cost management process
Cost estimating
Change in cost
3
Project quality 
management
Quality planning
Standard quality 
Quality assurance
3
Project human 
resource 
management
Human resource planning
Pr ject manager/leadership/top management 
supp rt
Staffing arrangement
Training provision
4
Project 
communications 
management
Communication planning
Information and distribution
Reporting performance
Managing stakeholders
4
Project risk 
management
Risk planning
Ide tification of risks
M itoring and control
3
Project 
procurement 
management
Plan purchases and acquisitions
Contract plan
Procurement technology
3
Technology 
utilization
Expertise of 
human resource
Technology selected for the project 
The necessary skills available to plan and control the 
pr ject
Current level of expertise available in the 
organizatio  
Local human resources capable of handling the 
technology used by company 
Expertise of  human resources affect the project 
management 
5
Project 
management 
software
Used project management software in all project 
management processes
Used in the planning, supervision, and controlling 
time management 
Used in cost management 
Used in quality management 
Used in planning, supervision, and controlling 
human resource management 
5
Facility of 
electronic tools
The computer-based tools available for this project
Tools, techniques, and methods for planning and 
controlling the project are adequate 
The project management tool to provide sufficient 
information 
The facilities planning and management 
administration was supportive of the 
implementation 
The facilities of electronic tools available in the 
company have been successful
5
Project performance Time 
performance
The schedule activities to be performed during the 
project have been identified 
Dependencies among all scheduled activities are 
identified 
Type and quantities of required resources are taken 
into account 
The number of work periods are estimated 
Major activities are analysed 
Project schedule changes are controlled properly 
6
Cost 
performance
Adequate in proper approximation of the costs of 
the resources and activities 
Project cost objectives were met 
Last project was completed 
Cost effectiveness of work 
Performance on cost account 
5
Quality 
performance
The required quality standard has been identified 
Some of the quality activities have been applied 
Specific results of the project have been monitored 
and identified 
The change required to learn some things 
The change required to design and select different 
methods 
5
Stakeholder 
satisfaction
Contractor performs well in project time
Contractor performs well in project cost 
Contractor performs well in project quality
Contractor performs well in line with  technical 
specifications 
Contractor cooperates well with other contractors 
Contractor cooperates well with owner, company 
supervisor and designer 
Contractor has externally developed a good team 
with stakeholders 
Project owner ensures construction supervision in 
project performance 
8
for this study: project management function 
as an independent variable (X), technology 
utilization as a moderating variable (M), and 
project performance as a dependent variable (Y). 
All the constructs were multidimensional and 
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Developed for this Research
This section provides the hypotheses proposed for 
this study. The hypotheses are:
H1 : Technology utilization moderates 
the relationship between integration 
management and project performance.
H2 : Technology utilization moderates the 
relationship between scope  
management and project  
performance.
H3  : Technology utilization moderates the 
relationship between time  
management and project  
performance.
H4 : Technology utilization moderates the 
relationship between cost 
management and project    
performance.
H5 : Technology utilization moderates   
the relationship between quality  
management and project  
performance.
H6 : Technology utilization moderates the 
relationship between human   
resource management and project  
performance.
H7 : Technology utilization moderates  
the relationship between  
communication management and  
project performance.
H8 : Technology utilization moderates   
the relationship between risk            
management and project 
  performance.
H9 : Technology utilization moderates  
the relationship between  
procurement management and   
project performance.
The above hypotheses postulate the relationship 
between the moderation of technology utilization 
and the dimensions of project management 
functions and project performance.
 
 
The Results of the Analysis
Construct validity is the extent to which the scale 
represents the concept being measured. Having 
established the construct validity of the project 
management function variables, these factors are 
the target of reliability testing to ensure a reliable 
measurement. The results of the reliability test for 
all the dimensions show that the Cronbach alpha 
coefficient was higher than 0.80, thus providing 
support for discriminant validity. Table 2 below 
summarizes the result of the reliability test.
incorporated multiple elements of measurement 
for each variable. Each variable used a five-point 
rating scale. 
Partial correlation analysis were used to test the 
moderating effect of technology utilization on 
the relationship between project management 
functions and project performance. In this 
study, the significance level at 1% and 5% 
were used to detect the moderating effects 
of technology utilization on the relationship 
between project management function and project 
performance.
Tables 3, 4, and 5 show the results of correlation 
analysis between project management functions 
and project performance as moderated by 
technology utilization.
Most of the relationships between project 
management function and project performance 
moderated by technology utilization was 
significant at p < 0.01 and had a low positive 
correlation, except for the relationship between 
communication management and cost performance 
that was moderated by human resource expertise 
(r = 0.060; p = 0.208); that was moderated by 
the software project management (r = 0.048; p 
= 0.314), and that was moderated by facility of 
electronic tools (r = 0.030; p = 0.523). All three 
were not significant. The relationship between 
time management and stakeholder satisfaction, 
human resource management and stakeholder 
satisfaction that were moderated by the facility 
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(continued)
Table 2 
Summary of Reliability Analysis 
Variables Construct Cronbach alpha coefficient
Project management function Integration management 0.969
Scope management 0.954
Time management 0.920
Cost management 0.943
Quality management 0.962
Human resource management 0.959
Communication management 0.957
Risk management 0.955
Procurement management 0.943
Technology utilization Human resource expertise 0.906
Project management software 0.934
Facility of electronic tools 0.931
Project performance Time performance 0.935
Cost performance 0.905
Quality performance 0.851
Stakeholder satisfaction 0.926
Table 3 
Correlation between Project Management Function and Project Performance  Moderated by Human 
Resource Expertise
Human 
resource 
expertise
Integr. 
Man.
Scope 
Man.
Time 
Man.
Cost 
Man.
Qlty. 
Man.
HR 
Man.
Com. 
Man.
Risk 
Man.
Procur.
Man.
Time 
performance 0.412** 0.371** 0.305** 0.328** 0.212** 0.319** 0.180** 0.283** 0.263**
Cost 
performance 0.343** 0.265** 0.225** 0.228** 0.148** 0.240** 0.060 0.134** 0.188**
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Human 
resource 
expertise
Integr. 
Man.
Scope 
Man.
Time 
Man.
Cost 
Man.
Qlty. 
Man.
HR 
Man.
Com. 
Man.
Risk 
Man.
Procur.
Man.
Quality 
performance 0.376** 0.318** 0.309** 0.281** 0.221** 0.340** 0.188** 0.225** 0.218**
Stakeholder 
satisfaction 0.312** 0.213** 0.160** 0.180** 0.152** 0.153** 0.138** 0.135** 0.223**
** Significant correlation at level 0.01 (2-tailed)
* Significant correlation at level 0.05 (2-tailed)
Table 4
Correlation between Project Management Function and Project Performance Moderated by Project 
Management Software
Project 
management 
software 
Integr. 
Man.
Scope 
Man.
Time 
Man.
Cost 
Man.
Qlty. 
Man.
HR 
Man.
Com. 
Man.
Risk 
Man.
Procur.
Man.
Time 
performance 0.384** 0.347** 0.286** 0.295** 0.172** 0.289** 0.130** 0.259** 0.232**
Cost 
performance 0.345** 0.277** 0.237** 0.231** 0.147** 0.242** 0.048 0.144** 0.196**
Quality 
performance 0.362** 0.308** 0.302** 0.264** 0.201** 0.327** 0.161** 0.213** 0.202**
Stakeholder 
satisfaction 0.307** 0.222** 0.171** 0.176** 0.146** 0.150** 0.125* 0.144** 0.229**
** Significant correlation at level 0.01 (2-tailed)
* Significant correlation at level 0.05 (2-tailed)
Table 5 
Correlation between Project Management Function and Project Performance Moderated by Electronic 
Tool Facility
Electronic 
tool facility
Integr. 
Man.
Scope 
Man.
Time 
Man.
Cost 
Man.
Qlty. 
Man.
HR 
Man.
Com. 
Man.
Risk 
Man.
Procur.
Man.
Time 
performance 0.356** 0.322** 0.277** 0.296** 0.211** 0.297** 0.173** 0.302** 0.267**
(continued)
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of electronic tools were significant at p < 0.05 
and had a low positive correlate, r = 0.118 and r 
= 0.115 respectively.
The variables of integration management and time 
performance which had the strongest correlation 
were moderated by the three variables of 
technology utilization: human resource expertise 
(r = 0.412; p < 0.01); project management software 
(r = 0.384; p < 0.01); and facility of electronic 
tools (r = 0.356; p < 0.01).
Partial correlation analysis was also made to 
the moderating effect of technology utilization 
as a whole on the relationship between the 
nine functions of project management and 
overall project performance. Table 6 shows the 
correlation between the project management 
functions and project performance that was 
moderated by overall technology utilization. 
 
The result of partial correlation analysis of the 
moderating effect of technology utilization 
as a whole showed a significant and positive 
correlation, except for two of the nine variables 
of project management functions that were 
not significant, which were the relationship 
between quality management and overall project 
performance (r = 0.071; p = 0.134), and the 
relationship between communication management 
and overall project performance (r = -0.001; p = 
0.987). The relationship between risk management 
and overall project performance indicated 
significance at p <0.05 (r = 0094).
Electronic 
tool facility
Integr. 
Man.
Scope 
Man.
Time 
Man.
Cost 
Man.
Qlty. 
Man.
HR 
Man.
Com. 
Man.
Risk 
Man.
Procur.
Man.
Cost 
performance 0.270** 0.194** 0.178** 0.175** 0.128** 0.200** 0.030 0.129** 0.172**
Quality 
performance 0.327** 0.273** 0.282** 0.249** 0.215** 0.318** 0.179** 0.231** 0.214**
Stakeholder 
satisfaction 0.239** 0.148** 0.118* 0.132** 0.145**   0.115* 0.126** 0.148** 0.225**
** Significant correlation at level 0.01 (2-tailed)
* Significant correlation at level 0.05 (2-tailed)
Table 6 
Correlation between Project Management Function and Project Performance  Moderated by Overall 
Technology Utilization 
Technology 
utilization
Integr. 
Man.
Scope 
Man.
Time 
Man.
Cost 
Man.
Qlty. 
Man.
HR 
Man.
Com. 
Man.
Risk 
Man.
Procur 
Man.
Project 
performance 0.343** 0.199** 0.174** 0.155** 0.071 0.197** -0.001 0.094* 0.126**
Significance
 (2-tailed)
0.000 0.000 0.000 0.001   0.134 0.000    0.987   0.049 0.008
** Significant correlation at level 0.01 (2-tailed)
* Significant correlation at level 0.05 (2-tailed)
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The moderating effect of technology utilization 
showed the strongest correlation on the relationship 
between integration management and overall 
project performance (r = 0.343; < p0.01). Partial 
correlation analysis results were supported by 
overall technology utilization as a moderation on 
the relationship between the seven variables of 
project management functions and overall project 
performance.
Partial correlation analysis were conducted to 
determine the moderating effect of technology 
utilization on the relationship between project 
management functions and project performance. 
In general, the results of partial correlation 
analysis showed that technology utilization 
moderated the relationship between seven of 
the nine functions of project management and 
overall project performance. Individually, these 
three variables of technology utilization did not 
moderate the relationship between communication 
management and cost performance.
Discussion and Conclusion
Discussion
This study investigated the potential impact of 
technology utilization on the relationship between 
the project management functions and project 
performance.
In particular, three elements of technology 
utilization (human resource expertise, project 
management software, and electronic tools 
facility) that acted as a moderator examined the 
effects that might arise in the relationship between 
the variables of project management functions and 
project performance variables.
The results of the reliability test for all the 
dimensions showed that the Cronbach alpha 
coefficients were above 0.8, indicating that the 
measure processes had high  reliability.
Overall, most of the moderating technology 
utilization elements correlated positively with the 
project management function variables and project 
performance, with the exception of the relationship 
between quality management and project 
performance, and communication management 
and project performance. Partial correlation 
analysis results showed that technology utilization 
moderated the relationship between seven of the 
nine functions of project management and project 
performance which were the relationship between 
integration management, scope management, time 
management, cost management, human resource 
management, risk management, procurement 
management with overall project performance.
The results of the correlation analysis showed 
that the majority of human resource expertise had 
relationships between the project management 
function variables and project performance 
(time performance, cost performance, quality 
performance, stakeholder satisfaction) and 
were positively correlated with the level of 
moderate correlation. Besides the relationship 
between communication management and cost 
performance, human resource expertise did not 
show any relationship between both of these 
variables. The strongest correlation moderating 
human resources expertise was the relationship 
on integration management and time performance.
Most dimensions of the project management 
software also showed significant correlation with 
moderate levels between all dimensions of project 
management functions and dimensions of project 
performance, except between communication 
management and cost performance where there 
was no relationship. The relationship between 
integration management and time performance had 
the strongest correlation by project management 
software.
Further, dimensional electronic tools facilities 
were generally significant and the relationship 
between all dimensions of project management 
functions and dimensions of project performance 
were significant, except the relationship between 
communication management and cost of 
performance. The strongest correlation was the 
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relationship between integration management and 
time performance.
In short, the three variables of technology utilization 
had no relationship between communication 
management and cost performance. Human 
resource expertise, project management software, 
and electronic tools facility, the relationship 
between eight of the nine project management 
functions on the dimensions of time performance, 
quality performance, and stakeholder satisfaction.
The moderating influence of human resource 
expertise in the variable of the project performance 
was also consistent with the findings of Pinto and 
Prescott (1988); Greer (1999); Poon and Wagner 
(2001); Caldeira and Ward (2002); and Fortune 
and White (2006).
The influence of the moderating project 
management software in the variable of  project 
performance was also consistent with previous 
literature Keen (1991); Haeckel and Nolan 
(1993); Pollack and Liberatore (1998); Hoch et 
al. (2000); Rose and Suhanic (2001); Lusthaus 
et al. (2002); Jones (2004); Dawood and Mallasi 
(2006); Thomas and Fernandez (2008).
The findings indicate that the facility of electronic 
tools contribute  the strongest moderating 
relationship between the project management 
functions and project performance. This study 
showed that the organization sought to enhance the 
performance of the project by providing support 
with higher electronic tools, such as computers 
to help integrate the project management system 
(Rose & Suhanic, 2001). Griffis et al. (1995), 
and Goodrum and Haas (2002) also found that 
the effect of various electronic tools increased 
the productivity of the construction on project 
performance.
In general, the results of the moderating effects 
of technology utilization on the relationship 
between the variables of project management 
functions and variables of the project performance. 
This is in a agreement with the literature which 
showed that good project management functions 
and technology utilization should complement 
each other to achieve higher projects (Project 
Management Institute, 2004). Evidence from 
this study showed the importance of technology 
utilization to the construction organizations. 
The results of this study have implications for 
practitioners and academics. The implications 
also serve as a backup to the contractors and as 
a contribution to the knowledge of the academic 
experts. For academics, more research needs 
to be done to build relationships to benefit the 
overall project management. The practitioners, in 
the search for the benefits of the project, should 
not depend on specific management techniques, 
but some important management techniques for 
organizational survival and project performance.
Conclusion
The results showed the partial support for the 
influence between the project management 
functions relationships and project performance. 
Therefore, the role that the two approaches 
complement each other should be recognized.
Findings of this study in the moderating effects 
of technology utilization have a number of 
important implications for project management of 
construction organizations. The key management 
implications of this study was between the 
project management functions and technology 
utilization to achieve greater project performance. 
This study showed that there is significant 
interaction between several dimensions of 
project management functions and technology 
utilization dimensions toward project performance 
dimensions. Construction organizations must be 
registered on this interaction to be able to increase 
the performance of the projects.
The findings from this study contribute to the 
empirical study of the moderating influence of 
technology utilization on the relationship between 
the project management functions and project 
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performance in Aceh Province. Thus, this study 
adds to the knowledge available from the studies 
of project management that a combination of 
influence from project management functions and 
technology utilization has an impact on project 
performance. This research further contributes 
to the PMBOK and encourages it to study the 
individual effect and dimensions of technology 
utilization toward project performance variables. 
(See Appendixes in the following pages).
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